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Of 33 rabbits inoculated with Lyme disease spirochetes, two developed erythema chronicum
migrans at the site of inoculation. Spirochetes were seen in skin biopsies of one of the lesions
with immunoperoxidase and Warthin-Starry stains. Spirochetes were also recovered from the
blood of two additional rabbits two weeks post-inoculation. These findings are characteristic
of early Lyme disease in humans.
In this study, we attempted to develop an animal model of Lyme disease. We
chose the rabbit as our first experimental animal because rabbits are susceptible to
infection with other spirochetes which include treponemae, borreliae, and lep-
tospirae. In addition, in their initial description of Lyme disease spirochetes, Dr.
Willy Burgdorfer and his colleagues described skin lesions in rabbits that resembled
erythema chronicum migrans (ECM) in humans [1]. They were not certain,
however, that the rabbit lesions were causally related to Lyme disease spirochetes.
Unlike ECM, those lesions did not develop until 10 to 12 weeks after tick feeding
and did not occur at the site of the tick bites.
In our study, 33 New Zealand white rabbits were divided into four groups for in-
oculation with the Lyme disease spirochete (Table 1), as described elsewhere [2].
Rabbits were inoculated once by tick bite or by intravenous and/or intradermal in-
jection of a homogenate oforgans from 60-75 ticks or culture-passaged spirochetes.
Ticks were collected from endemic areas where approximately20 percent ofthe ticks
were known to be infected with the Lyme disease spirochete [3]. Only rabbits that
had a fourfold or greater rise in antibody titer to the Lyme disease spirochete were
considered to be infected. Antibody titers were determined by indirect im-
munofluorescence as previously described [3], except that goat anti-rabbit IgG-
FITC (1:50) was used as the conjugate.
Two infected rabbits developed reddened macular skin lesions, at the site of in-
oculation, which looked similar to ECM in humans [4]. The lesions appeared in the
first rabbit two days after intradermal injection of the tick organ homogenate and,
in the second rabbit, 13 days after being fed upon by Ixodes dammini ticks. In the
second rabbit, the lesion, which was 15 cm in diameter, had a bright red border and
partial central clearing. Spirochetes were seen in skin biopsy specimens from both
the center and periphery ofthat lesion using Warthin-Starry and immunoperoxidase
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TABLE I
Infection of Rabbits with the Lyme Disease Spirochete
Route of Inoculated No. (%)
Source of Spirochetes Inoculation No. Rabbits Seroconverted
1. Live I. dammini ticks Bite 4 1 (25)
2. I. dammini tick organ
homogenate I.D. 10 5 (50)
3. I. dammini tick organ Both I.V. b
homogenate and I.D. 15 5 (33)
4. Culture-passaged
(strain G39/40 isolated Both I.V. b
from I. dammini) and I.D. 4 4 (100)
Intradermal
bIntravenous
stains [5]. Spirochetes were also recovered from the blood cultures oftwo additional
rabbits two weeks after intravenous and intradermal inoculation of tick organ ho-
mogenate. For six months following inoculation, none of the rabbits developed
grossly observable signs ofillness such as inappetance, depression, lameness, or fur-
ther skin lesions.
These findings are characteristic of early Lyme disease in humans and give addi-
tional support for the spirochetal etiology of Lyme disease. However, the mildness
of disease and lack of further complications, such as lameness that could be at-
tributed to arthritis, suggest that New Zealand white rabbits are only marginally
susceptible to Lyme disease spirochetes and may not be the best animal model to
study the spectrum of the human disease.
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